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Amendments to the gaims; 

This listing of claims will replace all prior versions, and listings, of claims in tjbds j 
application. 

Listing of r.lflinn«S-- 

Claira 1 (Previously Presented): In a graphics system including a main processor and 
a graphics processing system for generating graphics images on a display in cooperati :)n with 
said main processor, and a main memory, said system including a plurality of resources ] 
requesting access to said main memory, a memory controller comprising: ] 

a plurality of buffer memories, each of said buffer memories being operatively coupled to 
one of said plurality of resources requesting access to said main memory for storing irifon^arion 
indicative of a request for main memory access; 'j 

a multiple resource buffer memory coupled to said plurality of buffer memoriels foi^ 
storing requests for main memory access from each of said plurality of resources; and ] 

a control circuit for controlling the transfer of information from said plurality of buffer 
memories to said multiple resource buffer memory, wherein said control circuit is operabl^ to 
control the transfer of information from said plurality of buffer memories to said multiple j 
resource buffer memory to reduce the'frequency of switching from main memory write 
operations to main memory read operations. 

Claim 2 (Original): A memory controller according to claim 1, wherein said plu^Uty 
of bujffer memories are main memory write queues. 

Claim 3 (Original): A memory controller according to claim 1, wherein said multiple 
resource buffer memory is a main memory write queue. 

Claim 4 (Original): A memory controller according to claim 1, wherein said plujfality 
of buffer memories are main memory write queues, and wherein said multiple lesourcje buffer 
memory is a main memory write queue, and wherein said control circuit is operable to conitrol 
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the rate at which write requests are coupled to the multiple xesouxce buffer memory jErpm the 



plurality of buffer memories. 



Claim 5 (Previoxisly Presented): A memory controller according to claim |l, wherein 
said plurality of buffer memories are main memory write queues and further including a plurality 
of main memory read queues, each read queue being operatively coupled to a resoorcef ] 
requesting to read information from said main memory, j ] 



Claim 6 (Previously Presented): A memory controller according to claim L wherein 

said control circuit includes arbitration circuitry for arbitrating requests for access to said i^aln 

memory- 
Claim 7 (Previously Presented): A memory controller according to claim 6, wherein 

said arbitration circuitry is operable to control the frequency with which the requesting respiurces 

are enabled to participate in the arbitrating for main memory access. 



Qaim 8 (Previously Presented): A memory controller according to claim 1, further 
including a memory access control register associated with one of said resources, whelrein "said 
control circuit includes arbitration circuitry responsive to the contents of said memoryl access 
control register for determining the frequency that said resource is permitted to particijpate|in the 
arbitrating for main memory access. 

Claim 9 (Original): A memory controller according to claim 1, further ihclulding|a set 
of control registers, said control registers being prograroimable by said main processor. 



1 



I 



Claim 10 (Previously Presented): A memory controller according to claim 



9, wherein 



said control circuitry is operable to arbitrate between said resources for granting requests for 
main memory access, wherein said control registers include a plurality of memory ba^dwijdth 

control registers which are accessed by said control circuitry in determining which resource will 

j ■ 

be granted main memory access. j : 



_ ^ 
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Claim 1 1 (Origtnal): A nuemory controller according to claim 10, wherein each ofsaid 
memory bandwidth control registers is respectively associated with a resource seeking maih 
memory access. | 

Claim 12 (Previously Presented); A memory controller according to claim ^, wj^exein 
said control registers include at least one register associated with a noiain memory access 
requesting resource for storing data for said requesting resource indicative of at least c|ne of 
memory usage and memory bandwidth for that resource- 
Claim 13 (Previously Presented): A memory controller according to claim 9, wherein 
said control registers include at least one register associated with a main memory accejss 
requesting resource for storing data for said requesting resource indicative of wasted rjiemQiry 
cycles due to granting main memory access to that resource. ] 

Claim 14 (Original): A memory controller according to claim 1, wherein said pluj^ty 
of buffer memories and said mxiltiple resource buffer memory are write request queues, and 
wherein a resource that is writing to main memory generates a flush signal for initiatii|g th^ 
flushing of that resource's write request queue. 

Claim 15 (Original): A memory controller according to claim 14, further including a 
flush acknowledge handshake signal generating circuit that generates a flush ackhowl^ge] 
handshake signal to thereby indicate to competing resources that data written to main pemory is 
actually stored in main memory rather than in an associated resource's buffer. 

Claim 16 (Currently Amended): In an information processing system incl|iding a 

i : 

main processor, a main memory, and at least a first and a second resource competing jvith j&aid 
main processor fox access to said main memory, a memory controller comprising: | [ 

a TYiain processor related interface including a main processor read request queue a 
main processor write request queue; j i 

a first resource related interface including at least one of a first resource read r^quqst 
queue and a first resource write request queue; | t 
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a second resource related interface including at least one of a second resource jjcead j 
request queue and a second resource write request queue; > 

a multiple resource write request queue for receiving requests for writing to said mSin 
memory; and 

a memory access control circuit for granting access to said main memory, said meinory 
access control circuit being coupled to receive read requests from each of said read ie(!)ues^ 



queues and for receiving write requests jfrom said multiple resource write request queije, | 



Claim 17 (Previously Presented): A memory controller according to claim (16, 
wherein said memory access control circuit is operable to control the transfer of infonpatipn 
from said main processor write request queue, said first resource write request queue £iid s^d 
second resource write request queue to said multiple resource write request queue to tliereby 
reduce the frequency of switching from tnain memory write operations to main memory re^d 
operations. 

Qaim 18 (Previously Presented): A memory controller according to claim [l6, j 
wherein said memory access control circuitry is operable to arbitrate among resources conjpeting 
for memory access to said main memory and to control the frequency with which requesting 
resources are enabled to participate in the arbitration. 



Claim 19 (Previously Presented): A memory controller according to claim 



including a memory access control register associated with one of said resources, whejrein 'said 
memory access control circuit includes arbitration circuitry respoilsive to the contents of sSid 
memory access control register for determining the ftequency that said resource is peijmitted to 
participate in main memory access arbitration. I 



16, further 



Claim 20 (Original): A memory controller according to claim 16, further incjfudij^ a set 
of control registers, said control registers being programmable by said main processoj. \ 



Claim 21 (Previously Presented): A memory controller according to claim 



20, i 



wherein said memory access control circuit is operable to arbitrate between said resources^ for 



PAGE 7/19^ RCVD AT 11/212005 7:53:33 PM [Eastern Standard 



BEST AVAILABLE COPY 



NIXON & VANDERHYE PC Fax:703-816-4100 

FOULADIetal. 

Application No. 09/726,220 

Response to Office Action dated June 2, 2005 



Nov 2 2005 19:58 



P. 08 



granting requests for access to said main memory, wherein said control registers include a] 
plurality of memory bandwidth control registers which are accessed by said memory Recess 
control circuit in deteimiixing which resource will be granted main memory access. 



Claim 22 (Previously Presented): A memory controller according to claim 
wherein each of said memory bandwidth control registers is respectively associated 
resource requesting main memory access. 



t21, [ 

T 



with 



^0, 



Claim 23 (Previously Presented): A memory controller according to claim 
wherein said control registers include at least one performance related register associated with a 
main memory access requesting resource for storing data for said requesting resource tndidative 
of at least one of memory usage and memory bandwidth for that resource. 

Claim 24 (Previously Presented): A memory controller according to claim J20, I 
wherein said control registers include at least one perfonnance related register associated with a 
main memory access requesting resource for storing data for said requesting resource indicative 
of wasted memory cycles due to granting main memory access to that resource. 



Claim 25 (Original): A memory controller according to claim 16, wherein a i^soujx« 
that is wxitiixg to main memory generates a flush signal for initiating the flushing of 1 
resource's write request queue. 



thlat 



Claim 26 (Original): A memory controller according to claim 25. ftuther incl|adin| a 
flush acknowledge handshake signal generating circuit to generate a flush acknowledge j 
handshake signal and thereby indicate to competing resources that data written tomaip memory 
is actually stored in main memory rather than in an associated resource buffer. ]; 

Claim 27 (Previously Presented): In an information system including a main T 
processor, a main memory, and at least a first and a second resource competing with said main 
processor for access to said main memory, a method of controlling access to said miain mdnory 
comprising the steps of: ! t 
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storing requests for tnain memory access finom a first resource in a first resourcb recjuest 



queue; 



storing requests fox main memory access from a second resource in a second rdsouijie 
request queue; 

delaying forwarding requests for main memory access to a memory access control circuit 
to reduce the frequency of switching between memory read states and memory write siates*'and 
granting requests for main memory access by said memory access control circilit, T 



Claim 28 (Original): A method according to claim 27, wherein said step of delaying 
includes the step of storing requests in a multiple resource write queue. 

Claim 29 (Original): A method according to claim 27, further including the step of 
storing requests for main memory access by said niain processor in a main processor r^que^t 
queue. ! 



Claim 30 (Previously Presented): A method according to claim 27, whereiij saic? step 
of granting requests for main memory access includes the step of arbitrating among ccimpeting 
resources and further including the step of controlling the frequency with which requesting 
resources are enabled to participate in main memory access arbitration. 

Claim 3 1 (Previously Presented): A method according to claim 30, wherein the [step 
of controlling the frequency includes the step of accessing contents of a memory access coptrol 
register associated with a resource for determining the frequency that said resource is ^miitted 
to participate in main memory access arbitration. 

Claim 32 (Previously Presented): A method according to claim 27, further including 
the step of controlling main memory access by programmiing at least one of a set of ccpntrc^ 
registers in said memory controller by said main processor. 

Claim 33 (Previously Presented): A method according lo claim 27, wherein sai^ step 
of granting main memory access includes the step of arbitrating between said resources foy 
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granting requests for main memory access, and further including the step of accessing| a plurality 
of memory bandwidth control registexs and determining which resource will be granted m^in 
memory access in paxt based upon the contents of said memory bandwidth control register^. 



Claim 34 (Original): A method according to claim 33, further including the 
associating each of said memory bandwidth control registers with a resource seeking 
memory access. 



step olf 



mam 



Claim 35 (Original); A method according to claim 27, further including the step of 
storing data relating to a requesting resource indicative of at least one of memory usa^e ai«i 
memory bandwidth for that resource. j ] 



Claim 36 (Previously Presented): A method according to claim 27, further including 
the step of storing data for a requesting resource indicative of wasted memory cycles c|ue t0 
granting main memory access to that resource. i I 

i 

. ! ^ 

Claim 37 (Original): A method according to claim 27, farther including the stjep of 
writing data by a resource to main memory and generating a buffer flush signal for initiating the 
flushing of that resource's write request queue. 

Claim 38 (Original): A method according to claim 37, further including the si ep of 

generating a flush acknowledge handshake signal to competing resources that data written io 

I 

main memory is actually stored in main memory rather than in an associated resource'js buffer. 

Claim 39 (Previously Presented): A method according to claim 27, whereiiji thejstep 
of granting requests includes the step of fulfilling requests for main memory access in the prder 
requested. 



Claim 40 (Previously Presented): In an information system including a main ] 
processor, a main memory, and at least a first and a second resource competing with ^d rpain 



B _ 
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processor for access to said main memory, a method of controlUtig access to said maiij me^iory 
comprising the steps of: ' j " 

j ; 

Storing requests for writing to main memory from a jBbrst resource in a first *rescjurce[ write 

I :' 

request quevie; | 
writing to main memory by said first resource; 

generating a write queue flush signal by said first resource to initiate copying ijifoimation 
in said first resource write request queue to main memory; and 
flushing said first resource write request queue. 



Claim 41 (Original): A method according to claim 40, further including the st|ep of 
generating a flush acknowledge handshake signal to competing resources that data wrijtten jx> 
main memory is acmally stored in main memory rather than in said first resource write quque. 

Claim 42 (Original): A method according to claim 40, further including the stleps of 

storing requests for reading from main memory from a second resource in a second^ 
resource read request queue; 1; 

comparing the main memory address associated with the read request with the add^sses 
stored in at least one write queue; and ! 

flushing said at least one write queue if there is a match between the main memory I 
address associated with the read request and any of the addresses stored in said at leas : one5 write 
queue. 

Claim 43 (Previously Presented): A method according to claim 40, further inclifding 
the steps of I 

storing requests for writing to main memory from a second resoxirce in a secoijid resource 

write request queue; i 

delaying forwarding requests for memory access to a memory access control cpcuj^t to 

reduce the frequency of switching between main memory read states and main memojy wfite 

states; and I 

. I - . 

granting requests for main memory access by said memory access control curCjUit. : 
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Claim 44 (Oiiginai): A method according to claim 43, wherein said step of dfelayijig 
includes the step of storing requests in a multiple resource write queue. 

Claim 45 (Original): A method according to claim 40, further including the step c^f 
storing requests for main memory access by said main processor in a main processor Ji[equdst 
queue. ! 



Claim 46 (Previously Presented): A method according to claim 40, further incliiding 
the steps of arbitrating requests for main memory access among competing resources ,md \ 
controlling the frequency with which requesting resources are enabled to participate ii^ iiiam 
memory access arbitration- 
Claim 47 (Previously Presented): A method according to claim 46, whereii]i the [step 
of controlling the frequency includes the step of accessing the contents of a memory access 
control register associated with a resource for detennining the frequency that said'rcsourc^ js 
permitted to participate in main memory access arbitration. 

Claim 48 (Previously Presented): A method according to claim 40, further fncli?ding 
the step of controlling main memory access by programming at least one of a set of ccntroj 
registers in said memory controller by said main processor. 

Claim 49 (Previously Presented): A method according to claim 40, further including 
the steps of arbitrating main memory access requests between said resources by accessing k 
plurality of memory bandwidth control registers and determining which resource will be gf-anted 
main memory access in part based upon the contents of said memory bandwidth conttpl 
registers. 



Claim 50 (Qri^nal): A method according to claim 49, further including the 
associating each of said memory bandwidth control registers with a resource seeldng 
memory access. 



step 1 



o;f 



10 , 
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Claim 51 (Original): A method according to claim 40, further including the ^ of 
storing data relating to a requesting resource indicative of at least one of memory usage add 
memory bandwidth for that resourc e. 



Qaim 52 (Previously Presented); A method according to claim 40, further including 
the step of storing data for a requesting resource indicative of wasted memory cycles < 
granting main memory access to that resource. 



<iuetiD 

r 



Claim 53 [[521] (Ciitrently Amended): A method according to claim 40, further 
including the step of fulfilling requests for main memory access in the order requestec [. 



Claim 54 (New): In a graphics system including a main processor and a garapbdcs 
processing system for generating graphics images on a display in cooperation with said main 
processor, and a main memory, said system including a plurality of resources request! [ig access 
to said main memory, a memory controller comprising: 

a plurality of buffer memories, two or more of said buffer memories being opcirati\^ly 
coupled to a different respective one of said plurality of resources requesting access tc said main 
memory and storing information indicative of a request for main memory access from thatjone of 
said plurality of resources; 1 

a multiple resource buffer memory coupled to said plurality of buffer menaories; arid 

a control circuit for controlling the transfer of requests from said plurality of bWeri. 
memories to said multiple resource buffer memory, wherein said control circuit is opejrabl^ to 

control the transfer of the requests from said plurality of buffer memories to said multiple | 

1 

resource buffer memory to reduce the frequency of switching from main memory writje j 
opemtions to miain memory read operations. 



I 
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